Abstract. The furniture industry in Indonesia is growing rapidly that leads to technological development. But the use of technology in the industry creates some risk to worker safety. The number of work accidents in Indonesia at the end of 2016 is relatively high. Therefore, this research is conducted to identify hazards and determine risk control using hazard identification and risk assessment method (HIRA). There are three main stages, i.e. identify and analyze hazards, classify hazards and risk control. The result shows that there are nine potential hazards in furniture production, 22% of it is categorized as high risk level, i.e. hand slashed and fingers cut by machine. Three types of risk control activities are determined to minimize the risk, i.e. administration and engineering control and personal protective equipment.
Introduction
In recent years, the furniture industry in Indonesia is growing rapidly so it gives a big influence to a rapid development of technology. This industry is one of the development priority sector in Indonesia because it is labor-intensive and export-oriented [1] . In fact, the use of technology in industry creates some risk to worker safety. Work accident is one of the factors that must be considered and minimized. Work accidents have three main elements, i.e. unexpected, causing material and nonmaterial losses and disruption of work processes [2] . Some of these conditions are caused by poor worker safety and health management.
The number of work accidents in Indonesia at the end of 2016 is relatively high at 101,367 cases with 2.4% of deaths [3] . The highest accidents level in the world is wood processing industry that includes furniture industry [4] . Accidents that often occur in the majority industry are caused by human error and dangerous working environment conditions, i.e. manual handling, noise and hazard materials. Most workers are unable to properly identify the workplace potential hazards so that the risk of work becomes greater [5] .
In the application of occupational safety and health systems, an industry must have risk management that is hazard identification, risk assessment and occupational risk management [6] . Hazard or the occurrence of things that can harm people, processes, environment around the industry should be well noticed because it is related to the condition of machines, work tools, the nature of work and the production process. Production processes that occur have a great potential hazards, the state of the environment that uses energy is one of the causes of workplace accidents in the work environment. Therefore, an evaluation is required to minimize the potential hazards and risks that occur based on the production process.
Measurement of hazards and risks can be done by choosing the appropriate method with the industry characteristics. An integrated occupational health and safety in plant layout designs is used to minimize hazards from facilities layout design [7] . A hazard identification and risk assessment method (HIRA) is ssuccesfuly used to identify some hazard control in chemistry laboratory [8] . HIRA is used to measure risk level of some potential hazards on the foundry production process [9] . HIRA also used to evaluate potential hazards in paper production. The result show that this method can identify 23 potential hazards with 10 of it categorized as high risks [10] .
Hazard identification, risk assessment and determining control (HIRADC) is applied in manufacturing process to prevent accident in workplace [11] . A study is conducted to identify hazards in pharmaceutical manufacturing process using integrated HIRA and failure modes and effect analysis (FMEA) [12] . The integrated method has the ability to reduce the risk and create necessary recommendations to improve worker safety. 10 types of high risk hazard using HIRA method in spare part manufacturing are found [13] . HIRA also used to assess and prioritizing hazards in automotive industry [14] . There are five types of hazards that are identified and a recommendation is to minimize the risk level.
Basic Theory
An industry should identify all materials, tools and systems of production, to determine the potential hazards [15] . Because this identification is a process that can cause accidents [2] . As well as physical conditions that potentially cause losses such as accidents, equipment MATEC Web of Conferences 154, 01102 (2018) https://doi.org/10.1051/matecconf/201815401102 ICET4SD 2017 damage, damage to buildings [16] . The level of risk determination of work accidents are often called risk assessment [2] . The risk assessment can measure the likelihood of an activity whether it have a financially detrimental effect, health and safety over a period of time [17] .
HIRA is a method for identifying and measuring potential hazard at a workplace that can cause a loss of company or individual. There are three ways to determine the risk, i.e.: a. Qualitative analysis is a risk analysis method that uses tabulation based on descriptive (high, medium or low). b. Quantitative analysis is a risk analysis method that uses numeric numbers to express impact and probability. c. Semi-quantitative analysis, which is a risk analysis method that uses scale numbers for each qualitative category. Assessment of occupational risks is performed using a scale of 1-5 as shown in Table 1 . Level 3 (Possible) The probability rate is 26% to 50,99%
Level 2 (Unlikely) The probability of occurrence is 1% to 25,99% Level 1 (Rare) Possible incidence rate up to 0,99%
Once the risk value is identified, the process of job risk classification can be done using Table 2 . 
Result and Discussion
There are eight main production process in furniture industry, i.e. material preparation, cutting raw materials, drying, smoothing, cutting components, sizing and, assembly, finishing and packaging. Each type of process have 2-6 hazards. The highest number of hazards is in cutting components process. While the packaging process only have one type of hazards, i.e. slashed by sharp materials as seen in Appendix 1. There are nine types of hazards based on the identification process that have been done. Once the hazards and risks are identified, then the assessment of the risk of the work is done with the results shown in Table 3 . The next stage is risk classification to classified risk based on the total value of hazards. There are two types of hazard included in the category of high risk, i.e. hands slashed by machine and fingers cut of by machine as shown in Table 4 . Then the classification of risk level is converted to get the percentage of risk level as illustrated in Figure 1 . Production process in Indonesian furniture industry is dominates with job hazards at low risk level around 45%. 22% of production process activities are categorized into high risk. Some action plans are developed to lower job hazards especially at high risk level. As a risk control priority that must be done by the industry consist of three types, i.e. administration control, engineering control and personal protective equipment as seen in Table 5 . Administratiion control: simplification of work instruction and stick it to machine.
2.
Engineering control: Machine guarding and auxiliary tool.
3.
Personal protective equipment: gloves
Conclussion
Based on the results of research that have been done, it can be concluded that: a. There are nine job hazards in furniture production process, i.e. pinched fingers, slashed hands and kickback while cutting wood. b. Job hazards is 22% at high risk level, 33% at medium risk level and 45% at low risk level. c. Hazards that include high risk level are hands slashed by machine and fingers cut of by machine. Priority risk control plan is simplification and embedding of work instruction in working machines, using gloves, adding machine guarding and thrust tools.
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